Effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin on secretion of steroids and STAR, HSD3B and CYP19A1 mRNA expression in chicken ovarian follicles.
The aim of the study was to investigate the in vitro effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) on steroid hormone secretion by chicken ovarian follicles and mRNA expression of genes involved in steroids synthesis. In the first in vitro experiment, white (WF) and yellowish (YF) follicles and fragments of the theca (TL) and granulosa (GL) layers of the 3 largest yellow preovulatory follicles (F3-F1) were incubated in a medium supplemented with TCDD (0.01-100nM). In the second experiment, they were incubated in a medium with TCDD (10nM), ovine LH (10ng/mL; oLH) or a combination of oLH (10ng/mL) and TCDD (10nM). It was found that TCDD decreased estradiol (E2) secretion by WF and the TL of all preovulatory follicles, testosterone (T) secretion by WF, YF, and the TL of F2 and F1 follicles, and progesterone (P4) secretion by the GL of the preovulatory follicles. It also reduced oLH-stimulated E2 and P4 secretion by all examined follicles and T by WF. Real-time qPCR revealed that TCDD affected basal and oLH-stimulated expression of STAR, HSD3B and CYP19A1 mRNAs in all investigated ovarian follicles. In conclusion, the data obtained indicate that TCDD inhibits sex steroids secretion from chicken ovarian follicles. The effects of TCDD depend on its concentration and the stage of follicle maturation, and are associated with modulation of STAR, HSD3B and CYP19A1 mRNAs expression. These results indicate that the exposure of the laying hen to TCDD by influence of ovarian steroidogenesis may impair the selection of white follicles to preovulatory hierarchy and disturb their growth and preovulatory maturation.